[2,4-Dienoyl-CoA reductases: from discovery toward pathophysiological significance].
2,4-Dienoyl-CoA reductases from Escherichia coli and bovine liver were purified and characterized by the authors and almost simultaneously by Kunau and his colleagues around the early 1980s. The authors purified 2,4-dienoyl-CoA reductase from rat liver, cloned its cDNA and expressed its active form in Escherichia coli for the first time. Schulz and his colleagues have elaborately shown that mutant E. coli, in which the activity of the 2,4-dienoyl-CoA reductase is reduced to 12% of that in the parental strain, can grow on oleic acid but not on (Z)-6-octadecenoic acid as a sole carbon source. A single sporadic human fatality, in which the activities of 2,4-dienoyl-CoA reductases were reduced and accumulation of (2E,4Z) 2,4-decadienoylcarnitine was observed, has so far been reported. These taken together with the discovery of a novel delta3,5-delta2,4-dienoyl CoA isomerase and the absence of 3-hydroxyacyl-CoA epimerase have caused the classical metabolic pathway for beta-oxidation of unsaturated fatty acids, depicted by Stoffel in 1965, to be rewritten, and 2,4-dienoyl-CoA reductases are now known to be essential to beta-oxidation of unsaturated fatty acids. Very recently a single amino acid substitution adjacent to the NADPH binding site has been reported in pigs, suggesting that single nucleotide polymorphism will also be found to occur in humans.